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Washington,  Q.  C.  203 1 ^ - 'The  purpose  of  a Phase  I investigation  is 
to  identify  expeditiously  those  dams  which  may  pose  hazards  to  human 
life  or  property.  The  assessment  of  the  general  conditions  of  the  dam 
is  based  upon  available  data  and  visual  inspections.  Detailed 
investigation  and  analyses  involving  topographic  mapping,  subsurface 
investigations,  testing,  and  detailed  computational  evaluations  are 
beyond  the  scope  of  a Phase  I investigation;  however,  the 
investigation  is  intended  to  identify  any  need  for  such  studies. 

Based  upon  the  field  conditions  at  the  time  of  the  field  inspection 
and  all  available  engineering  data,  the  Phase  I report  addresses  the 
hydraulic,  hydrologic,  geologic,  geotechnic,  and  structural  aspects  of 
the  dam.  The  engineering  techniques  employed  give  a reasonably 
accurate  assessment  of  the  conditions  of  the  dam.  It  should  be 
realized  that  certain  engineering  aspects  cannot  be  fully  analyzed 
during  a Phase  I inspection.  Assessment  and  remedial  measures  in  the 
report  include  the  requirements  of  additional  indepth  study  when 
necessary. 

Phase  I reports  include  project  information  of  the  dam  and 
appurtenances,  all  existing  engineering  data,  operational  procedures, 
hydraulic/hydrologic  data  of  the  watershed,  dam  stability,  visual 
inspection  report  and  an  assessment  including  required  remedial 
measures. 
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Name  Of  Dam: 

State : 

County: 

USGS  Quadrangle  Sheet: 
Stream: 


Keokee 

Virginia 

Lee 

Big  Stone  Gap,  Virginia 
North  Fork,  Powell  River 


This  dam  is  a 50-foot  high,  330-foot  long  homogeneous  earth  dam  with  a 
combination  riser  inlet  and  a 48-inch  concrete  pipe  as  a principal  spillway. 
The  emergency  spillway  is  a separate  structure  consisting  of  a concrete  slab 
placed  on  a natural  saddle  of  the  reservoir.  The  dam  has  been  used  for 
fishing  since  it  was  opened  to  the  public  in  July  of  1978.  Based  on  the 
results  of  this  Phase  I inspection,  the  dam  does  not  appear  to  pose  an 
imminent  hazard  with  the  lowered  reservoir  but  could  pose  a hazard  under 
future  conditions  such  as  high  runoff  or  partial  or  total  blockage  of  the 
outlet  structures.  See  Appendix  VIII,  Conditions. 


The  design  spillway  capacity  of  this  dam  will  enable  it  to  pass  the 
probable  maximum  flood  (PMF)  without  overtopping  the  dam.  The  design 
stability  calculations  were  not  available  for  this  inspection.  No  visible 
signs  of  instability  of  the  dam  were  observed.  Excessive  tree  growth 
immediately  downstream  and  in  the  approach  channel  of  the  emergency  spillway 
should  be  removed  within  30  days.  An  access  road  to  the  dam  and  emergency 
spillway  should  be  constructed  within  1 year  for  maintenance  purposes. 

There  has  been  a leak  at  the  left  abutment  which  the  owner  plans  to  seal. 

The  reservoir  has  been  lowered  5 feet  to  eliminate  the  flow  at  the  leak. 

The  repairs  should  be  completed  prior  to  permanently  raising  the  reservoir 
level.  In  addition  to  the  repairs,  the  effectiveness  of  the  cutoff  wall  and 
the  filter  as  well  as  the  leakage  potential  and  erodibility  of  the  soils  in 
the  foundation  and  abutment  areas  should  be  studied  in  the  next  year.  Many 
dead  trees  standing  in  the  reservoir  should  be  cut  off  some  distance  above 
the  water  and  removed  within  six  months.  Since  a 0.3  feet  deep  depression 
was  noticed  on  the  dam  crest,  it  is  recommended  that  in  the  next  three 
months,  a settlement  survey  of  the  dam  crest  be  made  by  the  owner.  It  is 
also  recommended  that  in  the  next  six  months  the  owner  develops  a program  of 
periodic  maintenance  for  the  dam  and  its  appurtenances.  Until  such  time  as 
these  recommendations  are  implemented,  it  is  recommended  that  a warning 


system  be  furnished  at  this  dam. 


APPROVED:  0rigmal  signed  by: 

Douglas  L.  Haller 

Douglas  L.  Haller 
Colonel,  Corps  of  Engineers 
District  Engineer 

2 8 AUG  1978 

Date  Original  signed  by, 

S tained  Br  ■’*”3  A.  msK 

Original  signed  by 
ZANE  M.  GOODWIN 


OVERVIEW  PHOTO  - KEOKEE  DAM 


1 


PHASE  I INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 
NAME  OF  DAM:  KEOKEE  DAM  I.D.  NO.:  VA  10502 


SECTION  I - PROJECT  INFORMATION 


1.1  General 


1.1.1  Authority:  Public  Law  92-367,  8 August,  1972,  authorized  the 
Secretary  of  the  Army,  through  the  U.S.  Corps  of  Engineers,  to  initiate  a 
national  program  of  safety  inspections  of  non-federal  dams  throughout  the 
United  States.  The  Norfolk  Office  of  the  U.S.  Corps  of  Engineers  has  been 
assigned  the  responsibility  for  supervising  the  inspection  of  dams  in  the 
Commonwealth  of  Virginia.  Gilbert  Associates,  Inc.  has  entered  into 
contract  with  the  Norfolk  Office  to  inspect  this  dam,  Gilbert  W.O. 
06-7250-004. 

1.1.2  Purpose  of  Inspection:  The  purpose  is  to  conduct  a Phase  I 
inspection  according  to  the  Recommended  Guidelines  for  Safety  Inspection 
of  Dams  (Reference  1 of  Appendix  VI),  and  contract  requirements  between 
Gilbert  Associates,  Inc.  and  the  Corps  of  Engineers.  The  objectives  are  to 
expeditiously  identify  whether  this  dam  apparently  poses  an  immediate  threat 
to  human  life  or  property  and  to  recommend  future  studies  and/or  any  obvious 
remedial  actions  that  may  be  indicated  by  the  inspection. 

1 . 2 Project  Description 

1.2.1  Dam  and  Appurtenances : Keokee  Dam  is  a homogeneous  earthfill 
structure  constructed  of  local  clayey  silty  soil  about  50  feet  high  and 

330  feet  long.  It  is  a new  dam,  first  filled  late  in  1975,  and  opened  to 
the  public  in  July  of  1978.  The  top  width  is  about  20  feet  at  elevation 
2250  feet  m.s.l.  The  record  drawings  and  memos  on  file  with  the  Virginia 
Department  of  Game  and  Inland  Fisheries  indicate  that  the  dam  was 
constructed  up  to  1 foot  higher  than  the  design  elevation  to  allow  for 
future  settlement.  The  side  slopes  are  3 horizontal  to  1 vertical  on  the 
downstream  side  and  3-1/2  horizontal  to  1 vertical  on  the  reservoir  side, 
with  an  8-foot  wide  bench  about  2 feet  below  normal  pool  elevation.  The 
principal  spillway  is  a standard  design  of  the  U.S.  Soil  Conservation 
Service  (SCS)  with  a covered  intake  riser,  low  level  drain,  48-inch 
reinforced  concrete  pipe  passing  under  the  dam,  and  an  impact  stilling  basin 
at  the  downstream  toe.  The  emergency  spillway  is  a 20-foot  wide,  120-foot 
long  paved  and  riprapped  area  at  a natural  topographical  saddle  about 
1,000  feet  north  of  the  main  dam. 

1.2.2  Location:  Keokee  Dam  is  located  in  the  Jefferson  National 
Forest,  2 miles  southeast  of  Keokee,  Virginia,  on  the  North  Fork  of  the 
Powell  River. 
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1.2.3  Size  Classification:  The  dam  is  classified  as  an 
intermediate  structure  based  on  its  height  of  50  feet,  according  to 
Section  2.1.1  of  Reference  1 of  Appendix  VI. 

1.2.4  Hazard  Classification:  This  dam  is  3 miles  upstream  of  the 
nearest  dwelling  shown  on  the  1955  USGS,  7-1/2  minute  quadrangle  maps  of  the 
area.  A large  distance  to  the  nearest  downstream  dwelling  was  verified  by 
Mr.  D.  McGregor,  the  local  agent  of  the  SCS.  There  are  a few  dwellings  and 
a railroad  track  between  that  point  and  an  area  where  the  Powell  River  is 
shown  to  be  much  wider  and  passes  through  more  heavily  populated  terrain. 

The  dam  is,  therefore,  given  a significant  hazard  classification  in 
accordance  with  the  guidelines  contained  in  Section  2.1.2  of  Reference  1 of 
Appendix  VI.  The  hazard  classification  system  used  to  categorize  dams  is  a 
function  of  location  with  respect  to  people  and  property  only  and  has 
nothing  to  do  with  its  stability  or  probability  of  failure. 

1.2.5  Ownership : The  dam  is  owned  and  maintained  by  the  Virginia 
Commission  of  Game  and  Inland  Fisheries,  with  main  offices  in  Richmond, 
Virginia.  The  surrounding  land  is  owned  by  the  U.S.  Forest  Service. 

1.2.6  Purpose  of  Dam:  Fishing. 

1.2.7  Design  and  Construction  History:  Soils  investigation  work 
was  done  by  Froehling  and  Robertson  of  Richmond,  Virginia.  The  soil  borings 
were  taken  during  1970.  The  dam  was  designed  about  1971  by  Thompson  and 
Litton,  Consulting  Engineers  of  Wise,  Virginia.  Some  of  the  preliminary 
design  decisions  such  as  the  location  of  the  dam  and  emergency  spillway  were 
made  by  the  owner  according  to  a statement  by  the  designer  made  in  the 
design  summary  (Reference  3 of  Appendix  VI).  The  designer  furnished  project 
management  and  a field  inspector  during  construction,  according  to  letters 
on  file.  The  general  contractor  for  the  dam  construction,  which  took  place 
during  1974,  was  the  Wiley  N.  Jackson  Company  of  Roanoke,  Virginia.  There 
were  no  reports  of  compaction,  moisture  content  of  fill  materials,  or 
concrete  strength  tests  available  to  us  at  the  time  this  report  was  written. 

No  modifications  were  observed  to  have  been  made  on  the  dam  since  its 
original  construction,  other  than  a small  wooden  weir  installed  during  1977 
to  measure  the  seepage. 

According  to  the  information  given  to  us  over  the  telephone  on  June  30, 
1978,  by  Mr.  J.  W.  Engle,  Jr.,  Chief,  Lands  and  Engineering  Division  of  the 
Virginia  Commission  of  Game  and  Inland  Fisheries,  significant  leakage  was 
first  noticed  when  the  reservoir  was  initially  filled  to  its  normal  pool 


elevation  in  December  of  1975.  Mr.  Engle  also  mentioned  that  they  intended 


to  place  bentonite  on  the  suspected  leakage  area  in  the  reservoir  to  try  to 
reduce  the  seepage  rather  than  employ  the  grouting  program  suggested  earlier 
in  their  studies.  A memo  by  a Mr.  Kalan  and  a memo  by  Mr.  Engle  are 
included  in  Appendix  VII  "Previous  Inspection  Reports"  to  describe  a dye  test 
and  further  history  of  this  leakage.  Mr.  Jessee  of  the  Commission  has  been 
recording  the  leakage  since  the  weir  was  installed.  He  informed  us  of  the 
following  seepage  history: 


Table  1.1  SEEPAGE  HISTORY 


Date 

Reservoir  Level 

Seepage  Rate,  g.p.m. 

March  1977 

2240 

260 

October  1977 

2237 

50± 

February  1978 

2240 

260 

April  1978 

2235 

Negligible 

June  1978* 

2235 

5 

July  1978 

2235 

0 

*During  the  GAI 

inspection  trip  in  June  of 

1978. 

1.2.8  Normal  Operational  Procedure:  There  is  no  formal  operational 
procedure  for  this  dam.  However,  the  intake  riser  will  normally  maintain 
the  reservoir  at  elevation  2240.  Flood  hydrographs  higher  than  this  level 
will  result  in  discharge  through  this  structure.  The  riser  structure  is 
also  equipped  with  stoplogs  which  can  be  used  to  lower  the  reservoir  5 feet 
below  the  normal  pool  level  of  elevation  2240  feet.  There  is  also  a 10- 
inch  cold  water  discharge  controlled  by  a butterfly  valve  and  a 24-inch 
square  slide  gate  which  were  designed  to  drain  the  reservoir  into  the  riser 
structure . 

1 . 3 Pertinent  Data 

1.3.1  Drainage  Areas:  The  drainage  area  is  1.30  square  miles  and 
is,  in  general,  densely  forested. 


1.3.2  Discharge  at  Dam  Site:  The  maximum  flood  at  the  dam  site  is 
not  known. 

Principal  Spillway: 

Pool  level  at  emergency  spillway  crest  210  c.f.s. 

Pool  level  at  top  of  dam  (2250  feet) 350  c.f.s. 

Emergency  Spillway: 

Pool  level  at  top  of  dam 2380  c.f.s. 

1.3.3  Dam  and  Reservoir  Data:  Pertinent  data  on  the  dam  and 
reservoir  are  given  in  Table  1.2  below. 


Table  1.2  DAM  AND  RESERVOIR  DATA 


Reservoir 


Elevation 

Capacity 

feet 

Area 

Acre 

Watershed 

Length 

Item 

m. s . 1 . 

acres 

feet 

inches 

miles 

Top  of  Dam 

2250 

139 

3130 

45 

0.8 

Emergency  Spillway 
Crest 

2242 

102 

2150 

31 

Principal  Spillway 
Crest  (a) 

2240 

98 

1950 

28 

- 

Streambed  at 

Centerline  of  Dam 

2200 

0 

0 

0 

o i 

(a)  Top  of  conservation  pool  and  bottom  of  flood  control  pool. 


For  other  details  of  the  dam  see  the  figures  in  Appendix  I. 
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SECTION  2 - ENGINEERING  DATA 


2.1  Design:  A design  summary  was  prepared  by  the  designer, 

Thompson  and  Litton  (T&L)  in  1972  (Reference  3 of  Appendix  VI)  and  is  on 
file  with  the  Virginia  Commission  of  Game  and  Inland  Fisheries.  Also  in  the 
Commission's  files  are  the  soil  investigation  reports  by  Froehling  and 
Robertson  (F&R) , design  drawings,  and  construction  specifications. 

The  soil  investigation  reports  are  given  in  Appendix  IV.  These  reports 
show  that  the  site  terrain  is  fairly  rugged  and  that  the  subsurface  at  the 
dam  consisted  of  a 2 to  13  feet  thickness  of  sandstone  boulders  and  layers 
of  clay  (probably  clayey  silt)  overlying  the  bedrock.  The  bedrock  consists 
of  interbedded  fine  to  medium  grained  sandstone  predominanting . The  borings 
at  the  dam,  taken  10  feet  into  the  rock,  encountered  only  the  sandstone. 

The  sandstone  is  arkosic,  and  contains  a large  proportion  of  feldspar  grains 
and  also  shale  partings  of  a few  fractions  of  an  inch  in  thickness.  Based 
on  the  water-pressure  tests  in  the  borings,  it  was  decided  that  the  rock 
strata  did  not  require  grouting.  However,  the  reports  do  not  furnish  the 
permeability  of  the  rock  strata.  The  cut-off  for  the  dam  was  therefore 
taken  to  the  top  of  the  rock  and  consisted  of  a trench,  20  feet  wide  at  the 
bottom  and  maximum  10  feet  deep,  backfilled  with  clayey  (CL)  soil.  The 
sides  of  the  trench  were  sloped  1.5  horizontal  to  1 vertical. 

2.2  Construction:  Construction  records  including  as-built  drawings 
are  available  at  the  office  of  the  Commission  of  Game  and  Inland  Fisheries. 
Adequate  information  was  not  available  on  materials  testing  during  construction. 
The  records  show  that  the  dam  axis  was  shifted  10  feet  upstream  due  to  an 
error  in  the  field  location  (see  Figure  10,  Appendix  I).  After  removing 

soft  spots,  the  original  ground-surface  was  proof-rolled  using  vibrating 
rollers.  The  fill  was  placed  slightly  wet  of  the  optimum  moisture  content 
and  compacted  to  95  percent  of  the  modified  Proctor  maximum  density.  The 
dam  was  constructed  as  a homogeneous  dam  using  the  calyey  silty  (CL-ML)  soil 
borrowed  from  the  reservoir  area.  For  the  internal  drainage,  a 4-foot  thick 
horizontal  blanket  consisting  of  well-graded  gravelly  sand  (with  fines  less 
than  3%)  was  placed  as  shown  in  Figure  3 of  Appendix  I.  Details  regarding 
the  as-built  riprap,  the  spillways  etc.  are  given  in  Appendix  I. 

2.3  Operation:  There  is  no  operational  history  for  this  reservoir 
other  than  the  lowering  to  alleviate  the  leakage  condition. 
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2.4  Evaluation:  The  data  provided  appears  to  generally  agree 

with  the  visual  inspection.  The  geotechnical  design  data  is  incomplete. 


The  data  lacking  is  mentioned  in  Section  6.  Data  on  design  of  the  hydraulic 
structure,  development  of  the  design  and  flood  hydrograph,  flood  routing, 
and  other  engineering  data  on  hydraulic  features  of  the  project  are  adequate 
for  this  Phase  I report. 


SECTION  3 - VISUAL  INSPECTION 


3.1 


3.1.1 


Findings 


General : The  Phase  I dam  inspection  was  performed  by  a team 
of  Gilbert  Associates,  Inc.  engineers  on  June  13,  1978.  The  inspection  was 
part  of  a National  Dam  Safety  Program  administrated  by  the  U.S.  Army  Corps 
of  Engineers. 

3.1.2  Dam:  The  upstream  slope  of  the  dam  appeared  to  be  uniform, 
although  there  were  several  shallow  eroded  gullies,  generally  less  than 

3 feet  across  and  6 inches  deep  just  above  the  lowered  water  line.  The 
riprap  protection  appeared  to  be  intact.  Since  the  reservoir  water  level 
was  lowered  to  below  the  riprap  line,  the  embankment  soil  on  the  upstream 
slope  was  exposed.  The  exposed  soil  was  found  to  be  sandy  silt  with  trace 
to  little  clay.  The  downstream  face  of  the  dam  was  uniform  and  had  no  tree 
growth,  noticeable  cracking,  instability,  or  erosion.  There  were  about 
5 gallons  per  minute  of  seepage  coming  from  an  area  at  the  left  abutment  of 
the  dam  halfway  up  the  slope.  The  seepage  appeared  clear  and  smelled  like 
tannic  acid  which  is  a product  of  vegetative  decomposition.  It  flowed  down 
the  riprapped  junction  of  the  dam  and  natural  valley  wall,  to  the  measuring 
weir  and  into  the  downstream  channel.  The  top  of  the  dam  was  in  fair  alignment. 
A depression  of  approximately  0.3  feet  was  found  near  the  center  of  the 
crest;  however,  the  depression  was  not  accompanied  by  cracking. 

3.1.3  Appurtenant  Structures : The  covered  intake  riser  and  the 
impact  energy  dissipator  showed  no  signs  of  distress  or  deterioration.  The 
concrete  at  the  crest  of  the  emergency  spillway  showed  no  signs  of  significant 
deterioration.  The  downstream  channel  at  the  emergency  spillway  is  densely 
forested  and  brush  covered  starting  within  a few  feet  of  the  edge  of  the 
spillway.  Large  trees  were  seen  standing  in  the  approach  channel  of  the 
spillway. 

3.1.4  Reservoir  Area:  There  are  many  large  standing  dead  trees 
visible  in  the  reservoir.  The  dam  and  emergency  spillway  had  no  access  road 
or  trail.  The  only  means  of  reaching  these  structures  were  by  boat  or  a 
30-minute  walk  along  a narrow  footpath.  The  road  used  during  construction 
was  flooded  by  the  reservoir. 

3.1.5  Downstream  Channel:  The  downstream  channel  was  forested  with 
no  apparent  unusual  erosion  except  for  a small,  disturbed,  steep  slope  area 
on  the  right  side  of  the  channel  near  the  discharge  structure. 
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3.2  Evaluation:  Based  on  observations  during  the  field  inspection  and 
on  facts  derived  from  discussions  with  Mr.  Jessee  and  Mr.  Engle  of  the 
Virginia  Commission  of  Game  and  Inland  Fisheries,  the  dam  and  appurtenant 
structures  appeared  to  pose  no  immediate  hazard  to  residents  downstream  at 
the  time  of  the  inspection.  While  it  must  be  considered  as  a very 
preliminary  concept  based  on  incomplete  data,  it  was  not  the  opinion  of  the 
inspection  team  that  the  seepage  observed  through  the  left  side  of  the  dam 
actually  passed  through  the  dam,  but  that  the  seepage  is  probably  occuring 
through  the  pervious  bedding  planes  of  the  sandstone  strata  at  the  reservoir 
periphery.  Nevertheless,  this  seepage  is  a cause  for  concern.  The  0.3-foot 
deep  depression  on  the  top  of  the  dam  is  not  considered  a significant  sign  of 
distress  due  to  absence  of  any  cracking;  however,  it  needs  further 
examination.  The  dead  trees  in  the  reservoir  area  pose  a threat  of 
partially  blocking  the  spillways.  An  undesireable  condition  which  would  be 
worsened  by  the  dead  trees  floating  out  during  high  water  is  the  dense 
wooded  area  just  beyond  the  emergency  spillway.  Another  undesireable 
situation  noticed  by  the  inspection  team  was  that  there  is  no  land  access  to 
the  dam  or  spillway  for  maintenance  vehicles. 


SECTION  4 - OPERATIONAL  PROCEDURES 


> 


4.1  Procedures:  No  formal  operational  procedures  exist  for  this 
dam.  For  procedures  used  to  date  see  paragraph  2.3. 

4.2  Maintenance  of  Dam:  Although  it  is  planned  to  place  a 
bentonite  layer  on  the  reservoir  side  of  the  dam  in  the  area  of  the 
suspected  leak,  apparently  no  maintenance  has  been  performed  on  this 
relatively  new  dam. 

4.3  Maintenance  of  Operating  Facilities:  None 

4.4  Description  of  Any  Warning  System  in  Effect:  None 

4.5  Evaluation:  A program  of  periodic  maintenance  of  the  dam  and 
appurtenant  structures  is  lacking.  The  dam  also  lacks  a warning  system 
which  would  alert  downstream  residents  of  an  impending  hazardous  condition. 
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SECTION  5 


HYDRAULIC/ HYDROLOGIC  DESIGN 


5.1  Design:  The  U.S.  Forest  Service  Manual,  Water  Storage  and 
Transmission,  Title  7500  and  the  U.S.  Bureau  of  Reclamation  (USBR) 

Design  of  Small  Dams  were  used  as  references  for  hydraulic  and  hydrologic 
analysis  and  design  of  the  dam  and  appurtenant  structures. 

The  principal  and  emergency  spillway  crests  are  at  2240  and  2242  feet, 
respectively.  Flood  hydrographs  for:  100  year  storm;  "100  year  + 0.12 
(PMF-100  year)";  "100  year  + 0.40  (PMF-100  year)";  and  PMF  were  computed  by 
the  designers  for  the  project.  As  a result,  when  the  100  year  storm  was 
routed  through  the  reservoir,  the  maximum  elevation  was  2240.85  feet. 

Routing  a flood  of  a return  period  greater  than  100  years,  i.e.  ”100  year  + 
0.12  (PMF-100  year)"  with  emergency  spillway  at  2242.00  feet,  gave  a maximum 
pool  elevation  of  2241.97  feet  just  below  the  emergency  spillway  crest. 

This  means  the  principal  spillway  is  capable  of  handling  a storm  with  a 
return  period  a little  larger  than  100  years.  The  other  computed  flood 
hydrographs  were  apparently  not  routed  through  the  reservoir. 

The  hydraulic  design  of  the  impact  stilling  basin  is  based  on  USBR 
standards.  It  has  the  capability  to  handle  the  design  flood  passing  over 
the  principal  spillway  or  flow  through  the  sluice  gate  in  case  of  emptying 
the  lake. 

5.2  Hydrologic  Records:  None 

5.3  Flood  Experience:  No  real  experience  data  are  available 
because  of  the  inaccessibility  of  the  site.  The  Commission  personnel  were 
able  to  visit  the  site  three  to  four  weeks  after  the  1977  spring  flood. 
According  to  them,  there  were  no  signs  of  overtopping  of  the  dam,  no  damage 
to  any  structure,  and  no  evidence  that  a flood  ever  passed  over  the 
emergency  spillway. 

5.4  Flood  Potentials:  Design  features  of  the  dam  were 
established  by  routing  various  hydrographs  as  noted  in  Paragraph  5.1. 

5.5  Reservoir  Regulation:  The  regulation  of  flows  from  the 
reservoir  are  automatic;  i.e.,  water  rising  above  the  crest  of  the  principal 
spillway  passes  through  a 48-inch  concrete  pipe  under  the  dam.  Water  also 
can  flow  over  the  emergency  spillway  in  the  event  water  in  the  reservoir 
rises  over  the  crest  of  the  emergency  spillway. 
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5.6  Overtopping  Potential:  The  probable  maximum  flood  (PMF), 

one-half  the  PMF,  and  the  100-year  flood  hydrographs  were  developed  by 
Gilbert  Associates,  Inc.  for  the  Keokee  Reservoir  drainage  basin  and  routed 
through  the  reservoir.  Table  5.1  summarizes  the  results  of  the  procedure: 


Table  5.1  RESERVOIR  PERFORMANCE 


Item 

100-year 

Flood  Hydrograph 

1/2  PMF 

PMF 

Peak  Flow,  c . f . s . 

Inflow 

1980 

4710 

9420 

Outflow 

217 

1110 

2610 

Peak  Elevation,  feet  m.s.l. 

2242.0 

2245.8 

2249.7 

Emergency  Spillway 

Depth  of  Flow,  feet  (a) 

0.0 

3.8 

7.7 

Average  Velocity,  f.p.s. 

0.0 

2.3 

2.6 

Dam  Overtopping 

Depth  of  Flow,  feet 

- 

- 

- 

Average  Velocity,  f.p.s. 

- 

- 

- 

Tailwater  Elevation,  feet  m.s.l. 

“ 

- 

Note:  (a)  Normal  Depth 

The  hydrographs  were  developed  and  routed  by  using  the  HEC-1  computer 
program  (Reference  2 of  Appendix  VI)  and  appropriate  precipitation,  unit 
hydrograph,  and  storage  volume  versus  outflow  data  as  input.  The  three 
inflow  and  outflow  hydrographs  are  listed  in  Table  5.1.  The  triangular  unit 
hydrograph  was  developed  from  the  drainage  area  and  estimated  time  to  peak 
(Reference  5 of  Appendix  VI).  Probable  maximum  precipitation  and  100-year 
precipitation  data  were  obtained  from  U.S.  Weather  Bureau  publications 
(References  4 and  6 of  Appendix  VI).  The  storage-outflow  relation  was 
obtained  from  the  design  report  (Reference  3 of  Appendix  VI).  Losses  were 
estimated  at  an  initial  loss  of  1.0  inch  and  a constant  loss  rate  of 
0.30  inch/hour. 
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SECTION  6 - STRUCTURAL  STABILITY 


6.1  Stability  Analysis:  Gilbert  Associates,  Inc.  has  not 
received  a copy  of  any  stability  analysis  performed  for  this  dam.  The 
design  summary  (Reference  3 of  Appendix  VI)  indicates  one  was  performed  by  a 
consultant  other  than  the  dam  designer.  However,  if  the  dam  was  compacted 
and  built  of  materials  in  accordance  with  the  specifications  for  the  dam 
construction,  the  upstream  and  downstream  slopes  apparently  meet  present-day 
criteria  for  stability  against  anticipated  steady  state  and  drawdown 
conditions . 

6.2  Foundation  and  Abutments:  As  explained  in  Section  2,  the 
cutoff  was  taken  to  the  top  of  the  rock  to  prevent  seepage  through  the 
boulderly  top  layer  of  the  original  ground.  Records  indicate  that  proper 
care  was  taken  to  compact  the  contact  areas  of  the  cutoff  with  natural  soils 
and  the  rock  surface.  The  dam  and  appurtenant  structures  have  been  stable 
under  previous  flooding  conditions.  Although  the  dam  is  located  in  the 
relatively  stable  Zone  2 on  Algermissen' s Seismic  Risk  Map  of  the  United 
Stated  (1969  Edition),  a stability  analysis  was  not  available  for  this 
inspection  and  must  be  obtained  to  verify  that  the  conditions  specified  in 
Section  4.4  of  Reference  1 of  Appendix  VI  prior  to  assessing  the  seismic 
stability  of  the  dam.  Seepage  studies,  if  made,  to  examine  effectiveness  of 
the  filter  and  erodibility  of  the  silty  foundation  soils,  especially  along 
the  contact  zones  at  the  foundation  and  abutments,  have  not  been  made 
available  to  Gilbert  Associates,  Inc.  Due  to  bedded  sandstone  strata  and 
use  of  the  upstream  area  for  borrowing  the  embankment  soils,  the  potential 
for  seepage  through  the  base  of  the  dam  needs  further  examination.  There  is 
an  absence  of  significant  settlement,  cracking  and  downstream  seepage  at  the 
present  time. 

6.3  Evaluation:  Records  on  stability  and  seepage  analyses  have 
not  been  made  available  to  Gilbert  Associates,  Inc.  However,  based  on  a 
study  of  the  available  information  and  the  visual  inspection,  the  dam 
embankment  apparently  has  an  adequate  stability  factor  of  safety  as  it  is 
constructed  in  accordance  with  the  present  day  practice.  Also,  the 
foundation  and  the  abutments  presently  appear  structurally  stable.  Seepage 
and  internal  erosion,  especially  along  the  contact  zones,  need  further 
examination.  The  data  on  the  leakage  potential  of  rocks  at  shallow  depths 
and  in  the  2-foot  to  13-foot  thick  overburden  need  verification. 
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SECTION  7 - ASSESSMENT,  RECOMMENDATIONS/REMEDIAL  MEASURES 


The  assessment,  recommendations  and  remedial  measures  contained  in  this 
Report  are  based  on  the  provisions  of  Appendix  VIII,  Conditions. 

7.1  Dam  Assessment:  On  the  basis  of  the  field  inspection, 

available  records,  and  performance,  the  dam  in  its  present  condition  does 
not  show  major  and  critical  signs  of  distress  such  as  severe  slope  failure, 
embankment  cracking,  unanticipated  settlement,  or  significant  underseepage. 
The  spillway  capacity  is  adequate  to  pass  the  Probable  Maximum  Flood  without 
overtopping  the  dam.  However,  there  are  several  areas  of  concern  regarding 
the  dam's  future  condition. 

a.  There  is  excessive  tree  growth  immediately  downstream  of  the 
emergency  spillway  which  could  contribute  to  reducing  the  flow  capacity 
significantly  under  certain  conditions. 

b.  There  is  currently  no  means  of  vehicular  access  to  the  dam  or 
emergency  spillway.  This  may  result  in  less  frequent  or  less  thorough 
inspections,  more  difficult  and  costly  or  smaller  scale  normal  repair 
methods,  and  lengthy  delays  should  emergency  repairs  be  required. 

c.  There  is  an  area  of  leakage  at  the  left  abutment  which  has  not 
been  repaired,  although  the  owner  has  lowered  the  reservoir,  temporarily 
stopping  the  leak.  He  has  a plan  for  sealing  a portion  of  the  reservoir 
with  bentonitic  clay  where  he  believes  the  leak  to  be  originating  based  on  a 
dye  test  (See  Appendix  VI-B) . The  leakage  could  be  detrimental  to  the 
safety  of  the  dam  if  allowed  to  continue.  An  eroded  area  caused  by  this 
seepage  exists  on  the  downstream  valley  wall. 

d.  There  are  many  dead  trees  in  the  reservoir  area  including  the 
approach  channel  of  the  emergency  spillway  which  were  not  removed  during 
original  construction  of  the  facility  and  could  fall  and  float  into  the 
emergency  spillway,  thereby  reducing  its  capacity  to  perform  as  designed. 

e.  A 0.3  feet  deep  depression  was  noticed  on  the  crest  of  the  dam 
during  the  inspection.  The  depression  was  near  the  center  of  the  dam. 
Although  the  depression  was  unaccompanied  by  cracking,  it  needs  further 
examination. 
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f.  There  is  apparently  no  formal  program  of  periodic  maintenance 
established  for  this  dam.  The  remoteness  of  the  site  and  the  lack  of 
access,  except  by  footpath  or  boat,  make  a maintenance  program  desirable  for 
this  site. 

g.  Leakage  and  internal  erosion  needs  further  study.  Data  on  leakage 
potential  needs  verification.  It  should  be  confirmed  that  adequate  seepage 
analyses  exist  for  this  dam. 

7.2  Recommendations/Remedial  Measures : To  address  the  concerns 

mentioned  above,  the  following  recommendations  are  made: 

a.  The  trees  and  brush  should  be  removed  from  the  immediate 

downstream  channel  of  the  emergency  spillway  within  30  days  and  the  slopes 
immediately  stabilized  after  removal  of  the  trees.  Use  of  an 
environmentally  acceptable  growth  preventative  on  low  cut  st  o j >eem 

to  be  adequate  rather  than  stump  removal  in  this  area. 

b.  A road,  at  least  passable  by  four  wheel  drive  vehi  i e 

provided  to  the  dam  and  emergency  spillway  within  1 year  The  study 

which  would  be  part  of  this  should  consider  routes  from  at  least  . nger 
and/or  Keokee.  Such  a road  is  considered  a minimal  requirement  tor  a 
structure  such  as  this. 

c.  The  owner  should  successfully  complete  his  attempt  at  sealing  the 
reservoir  to  stop  or  reduce  the  downstream  left  abutment  seepage  sen.  In 
any  event,  the  leakage  should  be  permanently  stopped  prior  to  raising  the 
reservoir  level. 

d.  If  bank  erosion  is  noted  due  to  the  low  water  level  over  an 
extended  period  of  time,  riprap  should  be  considered  for  the  shoreline  at 
the  dam. 

e.  The  effectiveness  of  the  cutoff  and  the  filter  as  well  as  leakage 
potential  and  erodibility  of  the  soil  that  constitute  the  transition  and 
contact  zones  at  the  foundation  and  the  abutments  should  be  studied  in  the 
next  year. 

f.  Also,  the  leakage  potential  of  the  rock  strata  at  shallow  depths 
needs  further  verification.  Very  soon  after  repairs  are  made  on  the  leakage 
area,  the  eroded  downstream  area  should  be  repaired. 

g.  The  dead  or  dying  trees  in  the  reservoir  area  and  in  the  approach 
channel  of  the  emergency  spillway  should  be  removed  in  the  next  six  months 
so  no  more  than  3 feet  or  so  of  the  trees  extend  above  the  common  pool  level 
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(this  may  be  normal  or  lower  if  the  abutment  leak  is  not  repaired  for  an 
extended  period  and  the  pool  is  kept  low).  This  would  encourage  a fish 
habitat  around  the  root  system  as  Mr.  Martel  requested  and  yet  reduce  the 
probability  of  large  trees  blocking  the  outflow  spillways  of  the  dam.  If 
and  when  stumps  are  observed  at  the  surface  of  the  reservoir,  they  should  be 
removed  immediately  to  prevent  possible  blockage  of  the  outlets. 

h.  In  the  next  three  months  a settlement  survey  of  the  crest  of  the 
dam  should  be  performed.  If  significant  and  unanticipated  settlement  is 
recorded,  the  cause  should  be  investigated  immediately  and  appropriate 
remedial  action  taken. 

i.  In  the  next  six  months,  a program  of  periodic  inspections  and 
maintenance  should  be  developed  for  this  dam  and  its  appurtenant  structures. 
Additionally,  further  information  is  required  at  this  time  on  a stability 
analysis,  a seepage  analysis,  and  the  leakage  potential  of  the  rocks  below 
and  to  the  sides  of  the  dam.  The  owner  should  obtain  all  available  and 
necessary  information  on  these  subjects  within  a reasonable  time  of 
receiving  this  report. 

j.  It  is  recommended  that  seepage,  internal  erosion  and  data  on  the 
leakage  potential  of  the  foundation  and  abutment  strata  be  studied  and 
verified  in  the  next  year. 

k.  Until  such  time  as  these  recommendations  are  implemented,  it  is 
recommended  that  a warning  system  be  furnished  at  this  dam. 
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GEOLOGY  AND  SOILS  REPORTS 


Ite  i»oflr>9  ht<]  teen  stjl.cd  lit  the  flclJ  by  the  o-<  <tr.  Mcvjtlon*  js  ihown  wcu 

t*Ven  In  |V.  Meld  by  h a tj  level.  Ilcvjtlon  0 »oi  oiiun.'d  f»t#n  (enter  line  itrojrt  level. 

• he  strike  of  t?.e  rai«  In  the  erej  w:i  II. C.  inJ  the  tuck  h.»J  .<is'<v'lt  iu  ly  • IJ^  dip.  Tho 
ftf-j;ion  ctccj tttreC  ot  |hs  site  Is  the  Wise  furtllljii  (entitling  of  InlcrbcJi'ed  tjndston* 
tbjict,  cnly  unv'tloji!  t.js  encountered  In  our  borings. 
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MAIM  OMICI  AMO  l«IOI*tOli|| 


FRO.EHUNG  $ R 0 B E RT  S 0 N.  I N C. 

INSPECTION  ENOINttftS  • CHEMISTS  • I A C T E 1 1 0 1 0 O I S T S 
CAMI  AOtHlI-'IIOIHUNO* 


Richmond , Virginia 
Hay  12,  1970 


No.  V- 1880*5 

Report  of:  Soil  Borings 

Hade  for:  Commonweal th  of  Virginia 

Commission  of  Game  S Inland  Fisheries 
Box  11104 

• Richmond,  Virginia  23230 

Project:  Preliminary  Site  Investigation  - Oam  Site 

Location:  On  North  Fork  Powell  River  Lee  Co.,  Va. 

Date  Hade:  April  14  thru  Hay  4,  1970 


ItANCM  lAIOlAlOIKI 


Upon  authorization  from  Hr.  G.  R.  Hills,  Engineer  of  the  Commission  of  Game  t Inland 
Fisheries,  test  borings  were  made  at  a proposed  dam  site  on  the  North  Fork  of  the  Powell 
River,  Lee  Co, , Va. 

The  test  borings  were  made  by  means  of  diamond  core  boring  and  drive  sample  borings. 

The  penetrat  i on  res  i s tance  of  the  soil  was  determined  by  means  of  the  standard  penetration 

test  at  each  change  in  strata  or  at  five  foot  intervals,  whichever  occurs  first.  In  the 
Standard  penetration  test  a 140  lb.  hammer  dropping  30"  is  used  to  drive  a 2"0.0.  1 . 375" 1.0. 
split  spoon  sampler  1 foot  into  the  soil. 

Penetration  tests  were  judged  worthless  in  the  boulder  complexes  encountered  as  noted  on 
the  logs  and'were  not  attempted  unless  soil  pockets  were  encountered. 

The  boring  lavout  had  been  staked  in  the  field  by  the  owner.  Elevations  as  shewn  were 

taken  in  the  field  by  hand  level.  Elevation  0 was  assumed  from  center  line  stream  level. 

The  strike  of  the  rock  in  the  area  was  N.E.  and  the  rock  had  aoproxima te ly  a 15°  dip.  The 
formation  encountered  on  the  site  is  the  Wise  Formation  consisting  of  interbedded  sandstone 
and  shales,  only  sandstone  was  encountered  in  our  borings. 

As  authorized  by  Mr.  G.  R.  Mills,  a Soil  Engineer  was  on  the  site  on  Ap r i 1 23  & 29-  The 
results  of  auger  borings  made  April  14  through  April  17  had  failed  to  locate  any  suitable 
borrow  material  for  the  construction  of  the  clay  core  for  the  proposed  dam.  The  purpose  of 
the  Engineer's  site  visit  was  to  locate  a suitable  borrow  material.  Some  apparently 
suitable  material  was  found  in  the  proposed  embayment  are3  but,  upon  testing,  this  material 
classified  as  a H.L.  on  the  Unified  Soil  Classification  System  and  was  deemed  unsuitable 
for  use  as  a core  material.  The  test  results  of  this  material  are  enclosed. 


Pago  *2* 
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All  the  rock  encountered  was  sound  and  there  was  no  sign  of  leakage.  The  site  on  the 
basis  of  the  preliminary  investigation  appears  satisfactory  for  the  proposed  dam 
provided  some  satisfactory  source  of  fill  material  can  be  found. 


Very  truly  yours, 

FROEHUNG  6 ROBERTSON,  INC. 

Is 

W.  H.  Vogelsang,  Director 
Foundation  Investigation 
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LABORATORY  TEST  RESULTS 

on  Proposed  Borrow  Area  upstream  from  the  Dam 
Center  Line  on  1 00 1 spacing 


No. 

1 

100* 

ups  t ream 

L.L. 

19.5S 

( * 

P.l. 

1.6% 

No. 

2 

N> 

O 

O 

ups  tream 

L.L. 

18.5? 

P.l. 

N.P. 

No. 

3 

300' 

ups  tream 

L.L. 

20.6% 

P.l. 

0.4% 

•'  ab°ve  materials  are  very  similar  so  a composite  sample  was  tested 

for  grain  size  distribution.  (See  Graph)  ' 
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July  7,  1977 


Mr.  Michael  J'.  Penfold 

Forest  Pupervisor 

U.  S.  Decartment  of  Agriculture 

Forest  Service 

3517  "raabon  Avenue,  SW 

Roanoke,  Virginia  24013 

• RE: 

Dear  Mike, 


Lake  Keokee  Dan 
Clinch  Ranger  District 


As  you  know,  we  are  concerned  with  a flov;  of  water  which 
has  developed  between  the  dan  structure  ana  one  natural  abutment. 
If  you  will,  let  me  give  you  the  background  on  this  problem. 


On  January  12,  1976  the  senior  inspector  for  Thompson  & 
Litton,  Inc.,  Mr.  Clarence  Jordan,  visited  the  Lake  and  made  the 
following  observations : 


"Approximately  halfway  up  the  southern  most 
portion  of  the  downstream  slope,  where  the  earth 
work  of  the  dam  ties  into  the  existing  ground,  an 
13  inc.i  layer  of  rip  rap  stone  was  placed  for  sio^o 
protection  and  this  constructed  open-swell  typo 
ditch.  There  were  two  streams  of  water  at  approx- 
imate elevation  of  2215.  The  largest  stream  was 
estimated  to  be  some  three  inches.  A smaller 
stream  was  located  a short  distance  cut  o.f  the 
ditch  and  away  from  the  dam,  and  this  stream  was 
one  inch.  There  is  no  knowledge  or  any  records  of 
any  springs  or  any  wet  weather  springs  being  located 
in  this  area.  It  is  possible  that  these  two  sources 
of  water  could  bo  conir.e  from  wet  weather  sprinwr. 
There  also  might  be  v/atcr  flowing  or  originating 
fron  underneath  the  dam  and  followina  sore  rock 
strata  under  the  sand  filter  blanket.  There  is 
also  the  possibility  that  this  stream  of  water  is 
being  charged  from  the  Lake." 


L 


Mr.  Michael  J.  Penfold 
July  7,  1977 
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The  end  result  of  this  report  was  a recommendation  to  employ 
the  services  of  a qualified  geologist  who  has  experience  with 
underground  streams  of  water  and  perhaps  who  has  had  som»» 
experience  in  analyzing  this  type  of  oroblem  around  earth  fill 
darns. 


In  June,  1976  a follow  up  visit  to  the  Lake  indicated  that 
the  volume  of  water  appeared  to  have  increased.  Since  the  stream 
had  gotten  larger,  it  was  suspected  that  water  from  tiie  Lake  is 
followinc  an  aquifer  in  the  original  strata  at  or  near  its 
southerly  shore  to  the  vicinity  of  the  southern  abutment,  then ' 
surfaces  under  spring-like  pressure  along  the  toe  of  the  fill 
along  the  abutment  at  an  elevation  between  15  and  25  feet  below 
the  Lake  level. 

At  this  stage,  the  Game  Commission  contacted  Geotechnics , 
Inc. , located  at  Vinton,  Virginia  to  inspect  and  recommend  a 
remedy  to  the  situation. 

In  October,  1976  Geotechnics,  Inc.,  sent  us  their  recommen- 
dations on  hov;  to  correct  the  problem;  the  technique  provides 
for  the  placement  of  a grout  curtain  in  the  original  strata 
perpendicular  to  the  southerly  abutment.  It  is  preferable  to 
grout  from  the  bottom  of  the  hole  upward  by  withdrawing  the 
grout  pipe  up  and  thus  eliminating  the  grout  connections  or 
markedly  reducing  them.  The  basic  premise  in  any  grouting 
operation  is  to  get  the  mix  sufficiently  fluid  and  of  low  vis- 
cosity so  it  will  move  into  the  voids  and  openings  and  then 
increase  the  solids  to  a degree  that  they  will  gradually  plug 
or  seal  the  openings.  Simply  stated,  start  with  a thin  nix  and 
thicken  as  rapidly  as  possible  taking  care  to  avoid  plugging  the 
openings,  suddenly,  by  an  excessively  thick  mix. 

In  January,  1977  the  Engineering  Section  of  the  Game 
Commission  submitted  their  required  specifications  for  r routine 
repairs  (copy  attached)  to  the  Division  of  Enainecrino  and 
Building  for  funding  approval.  At  the  same  time,  we  requested 
permission  to  hire  a geological  firm  (Geotechnics , Inc.,  of 
Vinton,  Virginia)  to  supervise  the  grouting  operation. 

As  you  are  aware,  we  are  taking  every  opportunity  to  con- 
serve funds  and  while  the  water  flow  is  not  a true  emergency  we, 
nevertheless,  feel  that  we  should  continue  to  keen  abreast  of 
conditions  and  we  should  be  in  a position  to  proceed  vit.i  repairs 
in  the  event  conditions  change . Wo  arc  now  at  the  point  ’.'.'.ere 
the  Capital  Outlay  Froject  has  been  approved.  We  can  initiate 
repair  work  when  conditions  require  these  repairs. 


Mr.  Michael  J.  Penfold 
July  7,  1977 
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In  March,  1977  the  Engineering  Section  and  the  area  fish 
biologist  jointly  inspected  tiie  dam  and  at  that  tine  the  area 
in  question  was  staked.  The  area  fish  biologist  agree'.’  to  check 
the  dar.i  monthly  to  insure  that  the  inter  did  not  increase  in 
size.  He  also  installed  a weir  wheel  to  check  the  vole.  - anu 
took  the  temperature  of  the  Lake  and  the  flow  of  water  on  each 
monthly  inspection.  As  of  the  end  of  June,  the  following  con- 
clusions were  reached:  the  area  of  the  flow  had  moved  slightly 
but  volume  iiad  not  increased  since  March,  and  the  temperature  of 
the  Lake  and  of  the  water  flowing  from  the  dam  were  approximately 
the  same. 

We  have  not  had  any  experience  with  grouting  operations  and 
we  v;ould  appreciate  any  additional  assistance  or  guidance  on 
this  project  that  the  U.  S.  Forest  Service  could  offar. 

Sincerely, 


J.  VI.  Engle,  Jr. 

Chief,  Lands  and  Engineering 
Division 

MP.K/ga 

Enclosure 

cc:  Mr.  C.  F.  Phelps 

Mr.  J.  F.  .Mclnteer,  Jr. 

Mr.  J.  M.  Hoffman 


TO  i 
FROM: 


*'''11' L\JJ  1 1 m LiU«iil  4 i iiU  4tiiU  k 

COMMISSION  OF  GAME  AND  INLAND  FISHERIES 

MEMORANDUM 


Lloyd  Byrd 


DATE:  October  13,  1977 


M.  P. 


Kalan 


SUBJECT:  Lee  County  Lake  Leak 


Tuesday,  11  October,  1977,  John  Jesscc  and  I conducted  a dye  test  at  Lee 
County  Lake  to  see  if  we  could  determine  whether  or  not  the  lake  water 
was  leaking  through  the  dam. 

Prior  to  the  start  of  the  test  we  checked  the  temperature  of  the  flow  of 
water  coming  out  of  the  dam,  it  was  61°,  the  water  in  the  lake  was  58°, 

We  put  the  dye  in  the  water  at  approximately  8 feet  below  the  surface.  In 
roughly  30  minutes  there  wasca  £ra ce  of  dye  showing  at  the  strongest  point 
of  the  leak.  ~ Ve  also  ran  el-ee iriy  tfesc  to  see  if  the  dye  showed  up  on  the 
meter.  The  meter  shoved  92  with  dye  added  and  9 3 without  the  dye.  In 
an  hour  there  were  definite  traces  of  the  dye  coming  through  the  dam.  The 
dye  was  very  apparent  to  the  naked  eye. 

Based  on  this  test  both  John  Jessee  and  I feel  that  the  dam  is  definitely 
leaking  and  that  it  takes  about  30  minutes  to  travel  the  73  feec  through 
the  dam.  It  appears  that  the  leak  is  abouc  S-10  feet  below  the  surface. 
John  Jessee  and  I feel  that  we  should  lower  the  lake  about  10  feet  to  see 
if  that  relieves  the  pressure  on  the  leak.  Lowering  of  the  lake  at  this 
time  would  nots^ef  fecjD  fish  population,  as  the  Lake  is  out  of  balanca  now. 

Do  you  want  me  to  discuss  the  lowering  of  the  lake  with  the  Fish  Division 
or  do  you  want  to  do  it?  I will  inform  TVA  people  of  the  result  of  the 
test. 

MPK/pl 

cc:  Jim  Engle 

Jack  Hoffman 


APPENDIX  VIII 


CONDITIONS 


This  Report  is  based  on  a visual  inspection  of  the  dam,  a review  of 
available  engineering  data  and  a hydrologic  analysis  performed  during  a 
Phase  I Investigation  as  set  forth  in  the  U.S.  Corps  of  Engineers' 
"Recommended  Guidelines  for  Safety  Inspection  of  Dams"  and  the  contract 
between  the  U.S.  Corps  of  Engineers  and  Gilbert  Associates,  Inc. 

The  foregoing  inspection,  review  and  analysis  are  by  their  nature  limited  in 
scope.  It  is  possible  that  conditions  exist  which  are  hazardous,  or  which 
might  in  time  develop  into  safety  hazards,  that  are  not  detectable  by  this 
inspection,  review  and  analysis.  Accordingly,  Gilbert  Associates,  Inc. 
cannot  and  does  not  warrant  or  represent  that  conditions  which  are 
hazardous,  or  which  may  in  time  develop  into  safety  hazards,  do  not  exist. 
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Richmond,  Virginia 
March  23,  1971  . 


IUNCM  lAIOtAlOllll 


Commonweal  th  of  Virginia 

Corn-miss  ion  of  Car,*  c Inland  fisheries 

Box  11104 

Richmond,  Virginia  23230 


Attn:  Mr.  C.  R.  Mills 


Ref:  Lee  County  Ds,n 
Lee  County,  Va. 


Gen  1 1 emen : 

On  March  10  and  II,  1971  the  writer,  upon  authorization  of  Mr.  Mills,  visited 
the  proposed  site  of  the  Lee  County  0am  for  the  purpose  of  obtaining  undisturbed 
samples  for  settlement  analysis  in  the  dam  area.  These  samples  were  to  be  obtained 
from  the  tan  clayey  silt  encountered  in  some  of  the  previous  borings. 


Sincu  weathered  conditions  hampered  the  mobility  of  the  equipment,  auger  probes 
were  only  taken  in  the  bottom  area  of  the  proposed  dam  site  adjacent  to  the  creek. 

ONo  cohesive  material  suitable  for  shelby  tube  sampling  was  encountered  in  this  area. 

Sand,  silty  sand,  and  silty  sand  with  trace  of  clay  was  encountered.  The  slooes,  where 
the  clayey  silt  was  previously  encountered,  were  impossible  to  reach  even  with  the 
assistance  of  a crawler  tractor  and  winch,  The  area  had  been  stripped  of  vegetation 
and  logged.  Large  stumps  and  logs  retarded  movement  of  the  equipment.  Six  "undisturbed 
samples  were  obtained,  however,  by  pushing  the  tubes  into  the  soil  with  as  constant  a 
pressure  as  possible  being  exerted  by  the  crawler  tractor  blade.  Many  roots  and  rock 
fragments  were  present  over  the  entire  site  which  mode  it  extremely  difficult  to  obtain 
an  undisturbed  sample.  These  tubes  were  then  sealed  and  transported  to  the  laboratory 
for  tes  ting.  . 

The  contents  of  the  tubes  were  extruded  in  the  laboratory  and  examined.  Various 
measurements  and  tests  wore  run  on  the  soil  to  determine  unit  weight,  moisture  content, 

. sieve  analysis,  etc.,  (see  data  sheet)  Ail  of  the  samples  were  a brown  clayey  silt  with 
some  roots,  organic  material , and  weathered  rock  fragments.  The  natural  moisture  conten 
varied  from  about  25S  to  3 OS  and  the  natural  unit  weight,  as  far  as  could  be  determined, 
was  approximately  110  pcf.  Most  samples  seemed  to' be  disturbed. 


Q 


One  tube  was  not  as  badly  disturbed  as  the  other;  and  a sample  for  consolidation 
was  obtained.  A single  section  of  the  undisturbed  sample  was  extruded  from  its  sampling 
tube  for  consolidation  testing.  The  samples  were  then  trimmed  Into  a disc  2.4  inches 
in  diameter  and  i inch  thick.  Trie  disc  was  confined  in  a brass  ring  and  sandwiched 
between  porou;  plates.  It  was  then  subjected  to  incrementally  increasing  vertical  loads 
and  the  resulting  deformations  measured  with  a micrometer  dial  guage.  The  test  results 
arc  presented  in  the  form  of  a pressure  vs.  void  ra^io  curve  on  the  accompanying 
Consolidation  Test  Sheets. 
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Using  the  information  obtained  fron  the  consolidation  test,  boring  logs,  and  plan 
sheets,  settlement  calculations  were  run.  A maximum  thickness  of  five  feat  of  clayey 
silt,  and  a maximum  additional  load  of  2.1*  TSF  (120  PCF  - !i0  ft  deep)  were  used  in  tne 
settlement  calculations.  The  settlement  calculations  yielded  an  approximate  settlement 
of  5 inches.  It  was  also  calculated  that  S0«  of  this  settlement  would  occur  within 
•5  days  upon  application  of  load. 

In  conclusion,  due  to  the  nature  of  material  (rock  fragments,  random  array,  roots, 
etc.)  and  the  nature  of  sampling  procedures,  we  question  the  absolute  validity  of  the 
results.  We  do  believe  however,  that  due  to  the  disturbance  present  in  the  sample 
tested,  the  calculated  settlement  of  5 inches  will  be  a maximum  and  that  the  time  for 
this  settlement  to  occur  will  be  longer  than  the  five  days  calculated.  We  believe 
no  appreciable  settlement  will  occur  after  construction  of  the  dam  due  to  the 
relatively  short  time  for  settlement.  We  believe,  as  stated  in  our  letter  of  February 
25,  1971,  that  the  area  should  be  stripped  of  organic  material  (which  is  thick  in  seme 
places)  roots,  etc.  and  proofrolled  with  a vibratory  compactor  prior  to  placement  of  any 
controlled  fill.  The  fill  should  be  placed  wet  of  optimum  moisture  to  provide  flexibility 
In  the  structure  and  to  allow  for  some  small  settlement.  It  is  our  feeling,  that  if  the 

O above  mentioned  suggestions  are  followed,  no  detrimental  settlement  will  occur  in  the 
dam. 


Very  truly  yours, 

FROEHLING  & R03ERTS0N , IIIC. 


J.  S.  Thornton,  Jr. 

t 


W.  H.  Vogelsang,  Chief  Geologist 
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cc.  Thompson  C Litton 
Box  1307 

Wise,  Va.  2'i293 

Attn:  Mr.  J.  A.  Robinson,  Jr. 

cc.  U.S.  Forest  Service 
Box  1(009 

Roanoke,  Va.  2f(0'5 
At.n:  Forest  Engineer 

cc.  U.S.  Forest  Service 

1720  Peachtree  Rd . , M.W. 

Atlanta,  Georgia  30309 
Attn:  Mr.  John  Adams 
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